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Origins_
I want to start by stating that I didn’t set out to design a building for cars, yet I did. Initially, I was
interested in interstitial spaces, or the transitional zone from one space to another, these are
the spaces that we forget we experience yet have a profound impact on our understanding of
our physical reality. For example, the space create by the thickness of a wall creates unique
opportunities when it is punctured. Openings in a wall are an example of an interstitial space,
one which affects us profoundly yet which we are never solely engaged in. The purpose of the
opening is transitory.
My interest in interstitial spaces led me to search for them in a larger context, and what
emerged from my research was a realization that they way we engage our personal vehicles is
predominately transitional. Their very nature is that of an interstitial space to our cognitive reality,
our personal vehicles are the transitional machines of our contemporary urban landscape. Yet
these interstitial vehicles are different, these vehicles give us the opportunity to experience the
transition in a way that the opening in the wall fails to engage.
In order to explore the effects of engaging personal vehicles in an architectural sense, I found
that I needed a medium (program) through which I could experiment. Again, my research led
me in a direction that I was not expecting; towards the field of retail mass merchandising. The
interdependence between our personal vehicles and contemporary retail models suggests the
opportunity for future integration.
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Thesis Statement_
This thesis explores the architectural ramifications
brought about by increased integration of our changing
personal vehicles and the emerging business model of
locally incorporated drive-thru/online shopping.
Site		
27th & Capital Parkway, Lincoln, NE
Goals
Building Integrated Vehicular Shopping
Short Term Create an architectural system for retail development that is more
Long Term

conscious of the personal vehicle and associated vehicular land
uses (i.e. parking)
Reduce the need for under-utilized parking “dead-space” at retail
destination centers

ix

“There was a time in this country, not long ago, when cars
weren’t just utilitarian and neither were parking lots. People
would spend time in their cars. Cars that had stories so
you cared about whose car it was and why it was there.
And I believe that time can come again!”
-Parody of quotation from Idiocracy(2006)
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Vehicles
of
the
Future_
Glen Hiemstra, Sept. 2000
Imagine the followings scene, circa 2020…
You have taken manual control of your car,
just for the fun of it, until you enter the Interstate
Guideway. There you relinquish control to the
autodriver, which takes your car up to high
speed within inches of cars to the front and rear.
You survey the countryside. As you pass
a billboard advertising a new sensor-equipped
running shoe, you ask the car to contact the
Web for more information. A web page appears
on the virtual heads up display on the windshield.
Using verbal prompts, you explore the information
and call the vendor on your cell phone to place an
order for the shoe.
As the trip continues, “augmented reality”
advertising screens appear on the windshield,
triggered by various landmarks that the car sensors
see. One is for an amusement park 30 miles
ahead. This virtual display knows the car is in
autodriver mode and fills the entire front windshield
with a virtual ride on the park’s most popular roller
coaster. The ad concludes with the offer of a special
admission price for the next month, if ordered now.
An audible warning interrupts the trip. There
is a Guideway maintenance ahead. Your car asks
whether you wish to view the slowdown. The
Guideway, like most roads, is lined with thousands
of cameras, each the size of a pinhead. You ask to
see the slowdown and decide to take an alternate
route.
You ask the car to identify good
alternatives, and, after a few moments
searching the Web, the car says the best alternative
commences at Exit 94, which will take you to a
manual-drive road. As the car approaches the
exit, it smoothly moves right and you take control.
A directional arrow appears superimposed on the
road ahead, and you follow the blinking arrow off
the exit and onto the side road.

While on the manual drive road, you decide
to recharge your fuel cell. You ask the car for
stations close by. You see not signs, but a virtual
screen appears that lists three stations within a
two-mile radius. You ask for comparison prices
and select the station you prefer.
A virtual image of the station appears far in the
distance. As you drive toward it, the image morphs
into a blinking arrow pointing right. After turning the
corner you see the actual station, and the virtual
arrow changes into an ad for the “Slurpel” drink
served in the station quick mart.
Meanwhile, in the back seat one of you children
had been using her mediatronic paper with its
wireless Internet connection to call up videos of her
favorite musician. This signal is detected by
a sensor on a land-based sign for Suny
Records, which sends a small box message into
the corner of the mediatronic paper asking politely
whether she would like to see the video from the
hottest Suny recording artest.
After recharging, you reenter the Guideway
and almost immediately come to a toll plaza. It is
not really a plaza but a marked strip of road with
readers built into the pavement, which scan the
bar code on the car. You have paid for this bar
code, which allows for 30 trips on this Guideway.
The Guideway has been built by a privatepublic partnership involving several companies.
Participating companies purchase rights to sponsor
the road and to display a certain amount of real
signs as well as the augmented-reality advertising.
Using credit-card databases, the companies
develop profiles of road users and adjust
their mediatronic and other outdoor displays to
offer products and services of interest to drivers
with these profiles.
The Argument 3

“We will likely ship a billion new cars
worldwide in the next 15 or so years.”
-Vinod Khosla, co-founder Sun Microsystems
Our personal vehicles are slowly taking over our lives. A personal vehicle
is likely the primary mechanism through which one experiences their
community. We are a drive-thru culture, and our vehicles communicate
more about what we value than any other possession. They are mobile
versions of our homes and expressive extensions of our lives. And no
matter what their proponents advocate, they will not go away…

Digital + Physical

Our digital and physical environments are increasingly integrated into
single systems through which we experience the world. This is no more
evident than in the development of our personal vehicles (computer chips
replace carburetors, gps systems replace physical wayfinding, etc.),
yet the conditions in which our personal vehicles interact with our built
environment remain unrefined.

THE PARKING LOT

Parking lots can be defined as the space required for the temporary
storage of our personal vehicles. While they do present an opportunity
for community interaction, a majority of our time is spent getting out of
them or figuring out how to avoid them. Along with their negative societal
impacts, parking lots also contribute to numerous negative environmental
issues facing communities today, including storm water runoff, heat island
effect, and urban sprawl. The only positive aspects of parking lots are cost
efficiency and utility. And the issue of utility holds little importance with the
integration of our digital and physical environments, since we are able to
optimize these relationships.

Commercial Environments

Parking lots which serve commercial businesses generally have a high
rate of vehicle turnover because of the immediate nature of their business
activities. These lots also have a tendency to remain underutilized
because they are designed for a maximum situation which may only occur
4

during extreme peak activity. Yet the business would be underserved if
they did not design for these situations. This design exploration targets
commercial environments for two reasons:
1. The complexity of the issue and chance of failure dissuades this market
from investing in drastically divergent models.
2. The potential societal and environmental benefit of a solution requires
an investigation.

PERSONAL VEHICLES

Personal vehicle use will undoubtedly increase as they become more
easily attainable by larger factions of our population. For instance, in June
2009, Tata Motors introduced the 54 mpg Nano to Indian consumers. At
$2,500, it will be affordable for many of India’s over 1 billion people, most
of whom have never owned a car.
Likewise, attempts to reduce the amount of vehicles on the road will likely
prove unsuccessful in the United States without a radical cultural shift.
Vehicles are viewed as a necessity for mobility in almost every community,
and the few in which they are not required have little issue with parking lots
since they rarely exist (ex., Manhattan Island, NY).

Technology

“Imagine small, nimble electric vehicles
that know where other moving objects
are and avoid running into them. Now,
connect those vehicles in an Internet-like
web and you can greatly enhance the
ability of people to move through cities,
find places to park and connect to their
social and business networks.”
-Larry Burns, GM’s vice president of R&D and strategic planning

Twenty Fifty_
The technology that will make a seamless integration of digital and physical
environment possible already exists in various stages of developments.
There will likely be new technologies created in the future which render
those currently in use obsolete, but these changes do not affect the core
of the problem. We must assume that advances in technology will make
integration possible so that the question of how our built environment
reacts to integration is allowed to take precedence.

AN INTEGRATED SOLUTION

The integration of digital technologies and our physical environment
allows for a more positive relationship between our personal vehicles
and commercial space. It provides for the possibility that one may never
have to exit their vehicle. We will save time by optimizing our routes and
acquiring everything we need on a single trip, without ever stopping to
be hassled. Moving at a constant pace, like ants at work. Eventually
separating us from the act of driving and allowing us to focus on what is
really important, not how we move but where we move to and why we
move there.

A TIME WHEN CARS WERE COOL

In theory, an integrated solution is not radically divergent from designs
that appeared during the age of glamour in the automobile industry.
Drive-in theaters, drive-thru restaurants, and drive-up banks fascinated
the imaginations of designers. It was not only acceptable, but popular,
to interact with others from within one’s vehicle. We moved away from
the glamour of these interactions when our fast-paced life styles took
precedence. But, one day soon, advances in technology will return the
glamour to our vehicles. The question remains of whether or not that
glamour will be reciprocated by our built environment.

This thesis is staged in 2050, by which time...

1
2
3

GPS and automated navigation in personal vehicles
have reached a point of acceptance and everyday use
by the general public.

The Big Box retail industry has reached a point
of complete commoditization in which consumers
differentiate products solely on price.
Also, the
availability of internet access allows for a perfect
knowledge environment, giving retailers little ability to
differentiate on price.

Gasoline powered personal vehicles are defunct,
replaced by affordable, zero-emission vehicles with
fully integrated digital connectivity.

The negative consequences of our parking strategies will continue to grow
with the number of vehicles inhabiting our environment. My work thus far,
and the work presented herein, has established an environment through
which to pursue design solutions which challenge existing conditions. A
new solution is urgently needed, and it does not involve reducing our personal vehicles. The solution lies in more thoughtful integration of our personal vehicles and our built environment, of our digital and our physical
environments.
The Argument 5
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Interdependence
we depend on retail mass merchandising to maintain
our standard of living
mass merchandisers depend on personal vehicles to deliver
customers seeking quantity

Retail Mass Merchandiser Characteristics_
Typically occupy more than 50,000 square feet, with typical ranges between
90,000-200,000 sq. ft
Derive their profits from high sales volumes rather than price mark up
Large windowless, rectangular single-story buildings
Standardized facades
Reliance on auto-borne shoppers
Acres of parking
No-frills site development that eschews any community or pedestrian amenities
Seem to be everywhere and unique to no place, be it a rural town or urban
neighborhood
Varying market niches; categories include discount department stores, category
killers and warehouse clubs, IKEA seems to be a combination of the first two
classifications
Profound planning impacts on the character of a community.

8

Retail Typologies_
Quantity of Sales by Product
10%

Other
37%

15%

Home
Furnishings

Food & Beverage

Apparel,
Accessories,
& Furnishings Electronics,
Entertainment,
20%
Sporting Goods,
& Toys
18%

Big Box [Warehouse Store, Destination Store, Category Killer]
Discount retail store, often called a destination store because
consumers make a special trip to this store with the specific intention
of making a purchase, that concentrates on one product category
and that combines a huge multivariate selection with low prices.
Large discount toy chains, sporting goods chains, and office supply
chains are examples of category killers
Department Store
Online Retailer [E-tailer]
A retail outlet that focuses strictly on online sales. An emerging
market in the retail industry that acts as a price equalizer.
Second Hand
Specialty Store
Grocery Store
A retailer of food, a subset of the specialty store category, however
grocery stores are the most abundant, complex type of specialty
store. Additionally, groceries represent the largest sales volume for
the most abundant Big Box retailers.

The Argument 9
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Retail Site Conditions_
Local Hub, Destination Center, City Core

Retail Properties

Mass merchandising retail stores are the epitome of capitalism in America. I
have chosen to focus my attention on these spaces because I believe that they
are the largest and most negative contributor to urban sprawl. They occupy
more space than other building types because of their afﬁnity for the single story
and vast parking requirements.

The Argument 11

Local Hub
Local hubs primarily serve local neighborhoods and are designed to provide specialty
services at convenient locations. Nearly all small and locally owned businesses are
found in these settings. At times, local retail centers may combine with a destination
center to increase customer convenience. For example, many supermarkets act as
anchor tenants for local hubs.

12

Destination Center
Destination centers serve regions as a one stop shop. These centers are primarily
located in large, warehouse like facilities that are able to store a large amount of different
products. Some attempt to bring benefit to consumers by providing everyday products
at bulk discount prices (Walmart, Target, supermarkets, etc.), while others attempt to
combine many small, nationally run stores under a common roof (shopping malls).

14

City Core
A city core is a historic area that was once the primary hub of all activity within a city.
These areas grew in density as more American’s moved from country life to city life and
needed everyday services within a walk-able area. As automobile use rose in popularity
and accessibility, these “cores” became less viable because of parking problems and
the difficulty commuting through tight streets that were shared with pedestrian traffic.

16
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The Vehicle of 2050_
The United States has more personal vehicles per capita than any other country,
estimated at 807.61 per 1000 people in 2001.
Source: World Road Statistics 2005

This statistic has grown at an average annual rate of 1.6% since 1960, meaning
that every year there are 16 more vehicles per 1000 people.
In China, vehicles per capita have grown at an average annual rate of 9.8%...

In June 2009, Tata Motors introduced the 54 mpg Nano to Indian consumers.
At $2,500, it will be affordable for many of India’s over 1 billion people, most of
whom have never owned a car.
Source: Vehicle Ownership and Income Growth, Worldwide: 1960-2030

Personal vehicle use will only increase as they become accessible by the
worlds ever increasing population.

“When General Motors looked back on 100 years of motoring, and recognized
that just 12 percent of the world has a car, it had a radical rethink. The result
is the AUTOnomy: a vehicle designed around a fuel cell propulsion system in
a “skateboard chassis” which can have a variety of bodies fitted. AUTOnomy
provides a glimpse into GM’s vision for the 21st century: a socially responsible,
infinitely adaptable and globally marketable vehicle line that has minimal design
constraints.”
Source: http://www.gizmag.com/go/1166/

12%

While there is a current trend towards small, personal vehicles (largely based on
the current limitations of non-petroleum fuels), historical data points towards a
majority of personal vehicles remaining at a mid-range size, able to ﬁt 4-6 people
and their possessions. However, small vehicle development today gives many
insights into the personal vehicle of the future.
Source: National Parking Association

The Autonomy is the vehicle of the future, providing one solution with an
unlimited number of variant styles, meaning that all vehicles will have the
same chassis, wheelbase, and turning radius.

The Argument 19
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The Vehicle of 2050_
In order to facilitate this thesis, it’s necessary to form a list of
assumptions which I am making about our vehicles of the future.
Research into current trends indicates that by 2050…

1
2
3
4

Assumptions

The cost of owning a personal vehicle will decrease signiﬁcantly,
resulting in nearly comprehensive vehicle ownership in the
U.S.; an increase from 80% in 2001 to 99.9% in 2050.
Source: Vehicle Ownership and Income Growth, Worldwide: 1960-2030

Personal vehicles will be cleaner, quieter, and more
environmentally self-aware (i.e. renewable fuels, more durable
materials), allowing for safer and more pleasing interactive
abilities with their environment.

Exterior vehicle dimensions will remain relatively similar to
current vehicles (ﬁtting 4-6 individuals and their possessions),
while interiors will become more spacious and more ﬂexible.
Source: National Parking Association
See GM Autonomy Prototype Vehicle

Our digital and physical environments will be fully integrated,
allowing vehicles to know where they are and what’s around
them, and thus enabling complex interactions between vehicle
and environment.

The Argument 21
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This thesis explores the architectural ramifications
brought about by increased integration of our changing
personal vehicles and the emerging business model of
locally incorporated drive-thru/online shopping.

Vehicle of the Future
zero-emission
digitally connected
automatically navigated
dominant form of transport
Retail of the Future
complete comoditization
RFID dominant
differentiated by service
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Vehicles

While there is a current trend towards small, personal vehicles (largely based on the current
limitations of non-petroleum fuels), historical data points towards a majority of personal
vehicles remaining at a mid-range size, able to fit 4-6 people and their possessions. However,
small vehicle development today gives many insights into the personal vehicle of the future.

Business Models

Why would anyone ever want to shop through a drive-thru? While it may seem extreme,
there are many successful past and present business models that take advantage of the
convenience and cachet of our vehicles.

Architecture

The aesthetic conditions parking garages dominate our visions of vehicleintegrated structures in the midwest, namely bulky light depraved spaces.
In order to break away from this stereotype I have chosen to examine
precedents that explore the possibilities of vehicularly integrated buildings.

“Picnic”
Renault, May 2009

Advantages_

-Zero Emissions
-Social gathering spot
-Gives function to the space occupied
by parked vehicle
-User control of external appearance
-Fully personalized by users iPod

Disadvantages_

-Requires user input device (iPod) for
full functionality

Precedent_
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“The Renault Picnic is a zero-emissions vehicle
that brings the social gathering to the parked car
within the urban landscape. Designed by Gabriel
Wartofsky, the city vehicle seeks to augment rather
than detract from the health of its surrounding
environment. When parked, the Picnic transforms
into urban furniture, becoming a social space
for people to re-acquaint themselves with the
surrounding environment. LED-impregnated, glasscoated polycarbonate windows project customized
images when the vehicle is parked, transforming
the vehicle into a form of public art. Further, the
exterior panels are composed of hemp-based
composites and the vehicle is powered by lithiumion batteries and two rear-mounted in-wheel hub
motor, support the environment. In order to reduce
cost, complexity and weight, the simple interior is
made from modular components, together with
four identical soy-foam seats, while an iPod dock
replaces most of the functions, including sound
system and GPS on the dashboard.”

-Personalization
-Simple personalization of exterior
representation
-Simple personalization of interior
features and operability
-Connects vehicle directly to
individual
-Connection
-Vehicle-at-rest condition allows an
opportunity for interaction

“Fortwo” [Smart Car]
Smart, 2007

Leaf
Nissan, 2009

Dymaxion Car
Buckminster Fuller, 1933

Advantages_

-Ability to carry many passengers and their
possessions

Advantages_

Advantages_

Disadvantages_

Disadvantages_

Disadvantages_

Precedent_

-Gas milage
-Compact size can park with ease
-Interior size
-Perceived safety

Precedent_
-Size

-All electric personal vehicle
-Improved distance without recharging
-Still requires charging

Precedent_

-At 20 ft long, it was too large for tight traffic
conditions
-Maneuverability
-Able to turn about its own length
-Passenger Load & Size

-Zero emission vehicles are coming

Precedents 29

“Autonomy”
GM, 2002

“We started with the premise, ‘What if we were
inventing the automobile today rather than a century
ago? What might we do differently?’ This was how
Rick Wagoner, General Motors CEO and President,
introduced the AUTOnomy. “AUTOnomy is more
than just a new concept car; it’s potentially the start of
a revolution in how automobiles are designed, built
and used,” he said. AUTOnomy is the first vehicle
designed from the ground up around a fuel cell
propulsion system and the first to combine fuel cells
with x-by-wire technology, which allows steering,
braking and other vehicle systems to be controlled
electronically rather than mechanically. According
to GM, the entirely new vehicle architecture is far
greater than the sum of its innovative parts.
With AUTOnomy, a variety of affordable, all-wheeldrive vehicles could be built from a limited number
of common chassis, emitting only water from the
exhaust and using renewable energy.

30

P.U.M.A. Personal Urban Mobility and Accessibility
Advantages_

General Motors + Segway, May 2009

-Lower production costs
-More personalization
-Larger Interior, same exterior
dimensions as today
-No harmful by-products

Advantages_

-Small, nimble personal transport
-Zero Emissions
-Community interaction without leaving
vehicle
-Much quicker than walking, no need to park
conventionally

Disadvantages_

-Technological Development
-Cost Efficiency

Disadvantages_

-The Vehicle of the Future

Precedent_

-Only holds two individuals
-Little room for personal belongings
-Storage spaces limited

Precedent_

-Size
-Small enough to access new spaces
-Connection
-Permeability allows greater interaction

“Imagine small, nimble electric vehicles that know
where other moving objects are and avoid running
into them. Now, connect those vehicles in an
Internet-like web and you can greatly enhance the
ability of people to move through cities, find places
to park and connect to their social and business
networks.”
-Larry Burns, GM’s vice presedent of R&D and
strategic planning
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mygofer
Sears Holdings, 2009

“It’s a big, big opportunity to restructure
the company,” said Love Goel, chief
executive of Minneapolis-based Growth
Ventures Group, a private-equity firm
that invests in online retail. “You can get
a lot more inventory in the store, and it’s
much cheaper to operate because you
don’t need as much lighting and staff.
It’s a much more productive use of real
estate.”
Last year Sears quietly began adding
tens of thousands of new products to its
Sears.com site, including music, video
games and auto parts. Some analysts
see MyGofer as more evidence that
Sears is looking at returning to its roots
as a general catalog merchandiser by
skimping on the mall stores and building
its online portal.

Advantages_

-Clicks + Bricks
-Convenient Shopping
-Immediate pick-up

Disadvantages_

-New Business Model
-Customer Reluctance

Precedent_

-Retail Model of the Future

Business Model_

32

Mygofer is a business developed through Sears Holdings which promises shoppers the convenience of
online shopping and the immediacy of local retailers. They allow customers to shop online and pick up
their purchases within hours at the store without ever leaving their vehicle. This is possible through the
combination of “clicks and bricks”; an online marketplace combined with a traditional brick and mortar
location.

Amazon.com

“America’s Drive-In”
Sonic Restaurants, May 2009

Amazon.com

Rep. Kevin Murphy
State Senator of Pennsylvania

Advantages_

-in car dining
-Individual control of dining environment/
physical conditions

Disadvantages_

-Low interaction with other customers

Precedent_

-Comfort
-Customer ability to control their environment,
from temperature to audio/visual preferences
-Control interaction time, how long visit lasts

Kevin Murphy is a newly elected state senator
of Pennsylvania who incorporated a drive-thru
window into his district office. He claims that
his constituants greatly appreciate the ease with
which they are able to communicate with him in
person without ever leaving their vehicles.

Advantages_

-Personal Communication
-Convenience

Disadvantages_
Advantages_

-Convenient Shopping
-Digital Marketing Tool

Disadvantages_

-Open to Weather Conditions

Precedent_

-Consumers appreciate the use of drivethrus for purpases other than fast food

-Time Period Between Purchase
and Delivery

Precedent_

-Brings the largest retail store in the
world to the consumers fingertips
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Parkhaus
Germany

Precedent_

-Lightweight expression of a parking
structure, something that seems unusual in
Lincoln. NE
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Park Tower
Lewis Tsurumaki Lewis, 2004[unbuilt]

“The ubiquitous nature of automobiles has created
a series of complex proportional relationships
between the size and type of architectural programs
and required parking sizes and numbers. While
the dependency of program type and parking is
statistically coupled and legislated into building
and zoning codes, the potential reciprocal spatial
relationship between parking and architectural

program has been left under-exploited. What
if the interdependence of spatial function
and parking space becomes the catalyst
for architectural invention?
Instead of
sequestering parking to subterranean levels,
what if automobile parking is intertwined into
every level of a building, changing in density
and frequency to match the required parking

allocations of divergent programs of a complex,
multi-use Park Tower?
While employing a commonplace mix of programs
- retail space on the ground level, hotel and office
space in the middle, and residential on the top - the
Tower intertwines in the manner of a double helix,
a drive-through parking garage and a sandwich
of inhabitable space. The sectional matings of

each program’s function and parking are maximized
based on the specific ratio of parking to program
type. To facilitate rapid ascent and descent, an
additional speed-lane wraps up through the tower,
allowing the penthouse owner to drive home in the
manner of a trip to the top of Hollywood Hills of
the outdoor enthusiast to experience the roof-top
testing ground.”
-L.T.L.,Opportunistic Architecture

Advantages_

-Personal vehicles integrated into building
environment
-Removal of disconnect between vehicular
infrastructure and building

Disadvantages_

-People are still required to leave their
vehicles to interact or use the space
-Disconnect remains between vehicular
infrastructure and inhabitable space
-Only applicable in urban conditions

Precedent_

-Building Integrated Distributed Parking
-Building Integrated Vehicular Mobility &
Accessibility

“What if the interdependence of
spatial function and parking space
becomes the catalyst for architectural
invention?”

Precedents 35

London IMAX

Plan Obus

Le Corbusier, Algiers, 1931-1942

Le Corbusier, Algiers, 1931-1942

Advantages_

-Circular structure which vehicles circle
around

Disadvantages_

-No opportunities for vehicular entrance

Precedents

-Program space at the center of a
roundabout
-Lightweight exterior conditions
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Fiat Lingotto Factory
“In Algier is raised buildings without plans, crossing and overlapping, shutting out from each
other, sun, space, and landscape. Algier, the most beautiful town in the world? Unfortunately
not. The inhabitants of Algier live as we all like hermits in their holes. The absence of a town
construction plan force them daily through winding streets delivered to a slow, dangerous traffic,
held-up at all places. Instead of bringing their lives in the midst of beautiful nature, they sink in
chaos and the horror of their town quarters.”
-Le Corbusier, A New Classiﬁcation of Town Building, A New Dwelling Unity
“First of all, the highway department would build this system of viaducts crossing the coastal
landscape at a height of 350 ft; later, the population of the overcrowded center would gradually
move into the levels underneath the road.”
-H Allen Brooks, The Le Corbusier Archive

Advantages_

-Integrated infrastructure and
occupiable space

Disadvantages_

-Occupants must live in high-rise
conditions

Matte Trucco, Torino, 1923

Precedent_

-Integrated Vehicular Mobility & Accessibility

Precedent_

-Drivable Roof Surface

Precedents 37
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The System_
In order to explore the architectural possibilities of a vehicle oriented retail center,
I found it necessary to develop a system which defines vehicular circulation and
some of the associated accessibility issues. In most projects, circulation systems
are not a primary form generator but rather a secondary element. However, this
circulation system is bound to define much of the form of the building because of
the space required for adequate vehicular mobility.
In order to understand this complex system in greater depth of detail, I have
developed it at three stages (the genotype, the phenotype, and the prototype),
each building on the last.

Genotype

The genetic constitution of something larger.

Phenotype

The properties resulting from the interaction of genotypes.

Prototype

An initial condition in which something is patterned, a site
specific example.
The prototype condition has generated several different iterations through the
design process, each represented following the explanation of the system. Each
prototypical example represents the system as a whole during sequential steps in
the design process.

Design Process 41
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Genotype_

The genetic constitution of something larger.

1
2

This circulation system requires a combination of two unique efficiencies.

The most efficient path for a vehicle is one that allows for constant forward motion.

The most efficient circulation pattern within a retail store is one that allows the
greatest variety for the greatest number of people.

To this end, I found it necessary to consider this system as a series of helical
ramps each connected and circulating around retail program spaces.

As a planar operation, the greatest variety of paths are achieved through a
combination of nodes around which vehicles move counter-clockwise. This
operation is also acceptable for vehicles in constant forward motion. By extending
this circulation path into the vertical dimension, a helix emerges and a circulation
path for a multistory building is defined.
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I began working with grasshopper in order to standardize the relationships
between multiple helical ramps. This grasshopper definition sets parameters for
the creation of 4 helical ramps (3 + 1 link) that allow smooth vehicular travel paths.

The slope of the helical ramp is a function of it’s height and radius, which in this
case* results in a slope of 10% or less when the center radius is 25’ or greater.
Additionally, a 25’ radius exceeds the minimum effective turning radius for vehicular
interaction along the ramp, thus defining a critical minimum dimension.
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The single helix will only move vehicles in one direction, either up or down, making
necessary a relationship between at least two helices to return vehicles to the
ground plane. Most efficient is a relationship of three UP helices connected through
a mutually tangent DOWN helix. This combination allows for efficient horizontal
transit without the need of a return to the ground plane.
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Once an effective travel path is established, the helical ramp is then transformed
according to a number of secondary criteria (inertia, structural support, and day
lighting). Initially, the ramp is sloped towards the inner edge in order to contain
the rotational inertia generated by the travel path. The ramp takes the form of
an extruded conic section so that it can support itself. In order to bring natural
light into the structure, the ramp is then stripped to the essential track required to
support four-wheeled vehicular movement.
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At the center of the helical ramps is leasable retail space that can be configured to
the needs of the tenant. This space has the possibility to engage either vehicles
or pedestrians. The space located between the leasable interior and the exterior
ramps contains RFID stocking robots and product displays. These displays are
interactive from both sides and can be quickly restocked without any disturbance.
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Phenotype_

The properties resulting from the interaction of genotypes.
In order to form the phenotype condition, a genotype is connected to other
genotypes in a typical way. Each of the UP helices is connect to an additional
DOWN helix, which in turn is connected to two additional UP helices to form a new
genotypical relationship. Through the repetition of this connection, the phenotype
condition grows from the genotype.
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The phenotype condition reveals an opportunity
to bring natural light into the structure. The planar
relationships allow for the formation of large open
spaces. These spaces allow for the introduction
of supplementary spaces such as those found at
Entertainment Retail Centers.
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Design Process 61

This phenotypical definition is able to contain 4
miles of linear storefront within an area of .06
square miles.
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Prototype_

An initial condition in which something is patterned, a site specific example.

27th & Capital Parkway

In order to test this system and how it reacts once it is forced to work within the
constraints of a site, I chose to work with a prototypical site within Lincoln, NE.

Target Market

A 2006 study found that supercenters of 200,000 square feet or more generate an
average of 42 percent more traffic than estimated from a similar study two years
earlier. The search for the most efficient retail services combined with our reliance
on our personal vehicles are natural allies.
The retail center of the future will target commuters by catering to personal
vehicles. This will result in centers located at the intersection of major
arterial roads.
This site at 27th & Capital Parkway has been chosen for its location at the
intersection of two major arterial roads in Lincoln. Everyday over 100,000 people
pass through this intersection, making it one of the busiest intersections in the city.
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Current Site Conditions_
Car Wash

Homes [2]
Troy’s Automotive Repair
Lincoln Gym Supplements and Apparel
Whitehead Oil Company [U-Stop Headquarters]
Merritt Rockscapes

Paramount Linen & Uniform Rental
Vacant [Formerly Kidwell Electric]

Ideal Grocery
Cheever Construction Company
Ace Hardware
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269,586 s.f.
10,357 l.f.
18

259,875 s.f.
9,613 l.f.
25

280,589 s.f.
9,252 l.f.
21

316,057 s.f.
8,291 l.f.
13

278,261 s.f.
8,045 l.f.
18

317,983 s.f.
9,716 l.f.
21

335,937 s.f.
7,878 l.f.
12

Traditional Retai

Linear Storefront
Number of Units

Infrastructure dir
attributable to ret

Portion of site oc
full buildout
247,382 s.f.
8,416 l.f.
21
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295,987 s.f.
8,596 l.f.
19

276,555 s.f.
8,665 l.f.
21

280,183 s.f.
8,902 l.f.
20

Site Packing Strategies_
In order to most effectively utilize this site, it is necessary for the helical ramps to
transition from perfect planar circles to efficiently packed units responding to the
site conditions.

316,057 s.f.
8,291 l.f.
13

335,937 s.f.
7,878 l.f.
12

Traditional Retail Area [1 level]

273,013 s.f.

Linear Storefront [1 level]

8,917 l.f.

Number of Units

21

Infrastructure directly
attributable to retail

100%

Portion of site occupied at
full buildout

61%

280,183 s.f.
8,902 l.f.
20
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Design Iterations_
This system was developed through a series of iterations that tested various
components of it. The designs presented represent the development of the system
and its physical manifestation through several stages.
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Iteration 1_
12.14.2009

Roof

Louvered Screen

Transparent &
Permeable Enclosure

Retail Space

Vehicular Circulation
System

Ground-plane
Circulation System
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Iteration 1_
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“We will likely ship a billion new cars worldwide in the next
15 or so years.”
1
-Vinod Khosla, co-founder Sun Microsystems

Our personal vehicles are slowly taking over our lives. A personal
vehicle is now the primary mechanism through which one
experiences their community (much of it as a blur). We are a drivethru culture, and our vehicles communicate more about what we
value than most other possessions.2 They are mobile versions of
our homes and expressive extensions of our lives. And no matter
what their opponents advocate, they will not go away...

Site
Goals
...wesystem
mustfor
embrace
them.
Short Term Create an architectural
retail development that is

more conscious of the personal vehicle and associated vehicular

University ofLong
Nebraska-Lincoln
Term Reduce the need for under-utilized parking “dead-space” at retail
Masters of Architecture Design Thesis
REV 12.13.2009

Retail destination centers occupy a vast portion of our suburban landscapes with
under-utilized parking “dead spaces.” These spaces are only necessary to facilitate
travel from one’s vehicle into the store and back again. But why do we ever have
to leave our vehicles? In a world of drive-thru’s we wouldn’t have to.
Mygofer.com, a business launched in June 2009 by Sear Holdings, is attempting to
merge the convenience of online shopping with the immediacy of the local retailer.3
It allows customers to shop online and pick up their purchases, completely
packaged, within hours at their local store. Customers even have the option to pull
up and have a mygofer associate load their purchase into their vehicle; they never
even need to get out.
Our digital and physical environments are increasingly integrated into single
systems through which we experience the world. This is no more evident than
in the development of our personal vehicles (computer chips replace carburetors,
GPS systems replace physical wayﬁnding, etc.), yet the conditions in which our
personal vehicles interact with our built environment remain unreﬁned. To me, it
seems straightforward that we are moving towards a retail model which interacts
with our vehicles within this digital/physical overlay. We are on the verge of a
revolutionary advancement in our purchasing processes, the seeds of which can
be seen gaining priority in our lives.

Retail Destination Center

There are two reasons I am motivated to explore this issue:
1. Engaging this issue in an academic setting is necessary because the
complexity of the issue and chance of failure (economic risk) dissuades
the market from exploring drastically divergent models. Sears is taking
an enormous risk with mygofer, and has been heavily criticized in the
business community. Basically, investors avoid high risk (change).
2. The potential societal and environmental beneﬁt of a solution requires an
investigation. Simply put, this could be the solution to tackle widespread
urban sprawl. Additionally, the potential economic beneﬁt to trailblazers
such as mygofer.com is enormous.
Through this thesis, I am exploring the architectural ramiﬁcations brought about
by increased integration of our changing personal vehicles and the emerging
business model of locally incorporated drive-thru/online shopping.
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Digital Retailer
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Iteration 2_
02.16.2010
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Iteration 2_
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Iteration 2_
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Iteration 3_
04.02.2010

Iteration 3_
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Iteration 3_
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Iteration 3_
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Iteration 3_
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Number of Units
Traditional Retail Area [max]
Linear Storefront [min]
Capacity
Linear Storefront [max}
Capacity
Infrastructure directly attributable to retail

21
546,026 s.f.
22,292 l.f.
2,972 vehicles
55,731 l.f.
7,430 vehicles
98%

East Elevation

North Elevation

South Elevation

West Elevation

Transverse Section
100

101

102

103

104

105

114

Walmart
Sam’s Club
Hy-Vee Grocery
Factory Card Outlet
Wells Fargo Bank
Denver Mattress
Toys R Us
Sluberland Furniture
Dollar Tree
Pet Smart
Runza
Bed,Bath & Beyond
Various Strip Retail

Superior St.

Home Depot
Menards
Hollywood Video
Taco Bell
Shopko
TierOne Bank

27th St.

Cornhusker Hwy

Cap

ital

Pr k

wy
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Final Presentation_
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Closing Statement_
While I didn’t start this endeavor planning on designing a building for vehicles, I found that I
learned a lot through the process that I feel safe to assume would not have otherwise. First,
I affirmed my belief that architects should engage a broad range of material and search for
connections that may otherwise go unexamined. Was my project the most complete or strongly
defined? Surely not, but I hope to have opened someone’s eyes to the possibilities of imagining
our future in a non-traditional manner.
Second, I learned that when presenting a view of the future it is necessary to rethink the method
of representation and presentation. I feel that this project may not have been best represented by
plans and sections, but may have been more easily accepted as an interactive experience.
Third, I struggled to engage design from a systemic view, even though the project very much
required it, instead of a collage view. This project has taught me the importance of being able to
engage different design techniques when appropriate.
Finally, I now believe in the power of a cumulative design thesis project as a learning mechanism
and a catapult into professional practice. There are things that I learned about myself during the
process that will be invaluable moving forward…
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